Rksumk. -Nous avons calcule les energies des raies Auger K-LL en utilisant, pour l'integrale de Slater, la forme A(Z -Z s ) ( 
1. Introduction. -Knowledge of the energies of the different lines in an Auger spectrum is essential for the identification and interpretation of the different lines in the spectrum. In studying the L spectrum, for example, different workers interpreted the lines differently [l] . Before trying to study such complex spectra, it is felt that the study of the simplest spectrum, the K-LL, has not yet ended with a theoretical or even semi-empirical formula for the accurate calculation of the energies of the different lines. Asaad and Burhop [2] studied the K-LL Auger spectrum, applying intermediate coupling theory, and were able to calculate the energies using known values for the electron binding energies together with the Slater's integrals P and G that expressed the electrostatic interaction between pairs of electrons. The form they took for the variation of Slater's integrals with the atomic number Z was :
where Z, was a screening constant and the factor 1 -aZ2 was to take account of the variation with Z of the relativistic effects. The values of a! used were all positive. The values of the constants Zs and a were adjusted to yield agreement with the experimental results of Mladjenovic and Slatis [3] for Z = 83. For other elements the values obtained differed from the experimental results by some tens of electron volts. To get closer agreement with experiments done for elements in the intermediate coupling region, Hornfeldt, Fahlman and Nordling [4] modified only the values of A. The new constants failed, however, to give satisfactory results for all 2. In another attempt, Hornfeldt [5] expressed the Slater's integrals in the form taking the same Zs as originally introduced by Asaad and Burhop, and adjusting the remaining constants so as to get excellent agreement with the experimental values of the energy of the strongest line, the 'D, line, over the wide range of Z from 20 to 100. While this attempt gives by far the best agreement with experimental results, the factor 1 + PZ3 seems questionable from the theoretical point of view.
In a theoretical investigation of the correct form of the factor that takes account of the relativistic effects, Asaad [6] found that this form should be 1 + aZ2 for all the matrix elements of electrostatic interaction for the K and L electrons, with the exception of G1(l S, 2 p) and G2(2 P, 2 p) for which a was found to be negative.
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In the present paper we give the results obtained (hereafter denoted by configurations I, II and III, for the energies of the K-LL Auger lines, calculated respectively). For configuration I, the total angular on the basis of intermediate coupling theory together momentum quantum number / is equal to zero ; with configuration interaction (see Asaad [7] 
J
Here £ av and E^ are the average energies of configu-and the brackets < > indicate an integration over rations III and I, respectively : r x and r 2 ;
The eigenvalues of the matrix H above, when orde-E*v = 2 E{L X )+F (2 s, 2 s) , re( j acc0 rding to increasing values, correspond to the where E(Lj) is the energy required to remove an terms :
. The quantities F, G and C are the matrix elements of the electrostatic and spin-orbit interactions :
The energies of the corresponding lines
can then be readily computed by subtracting these To compare our results with experimental values, we give in Table IV a list of the calculated values (as  given in Table III ) together with the corresponding measured energies for the K-LL Auger lines for some typical Z.
Calculated Energies (in eV) of the K-LL Auger Lines
We stated before that the trial values A t for A in the electrostatic matrix elements F°(2 s, 2 s), F°(2 s, 2 p) and F°(2 p, 2 p) were obtained by adjusting the outcome of theoretical calculations to fit the experimental values for magnesium, Z = 12 [8] . Therefore, the very good agreement between theory and experiment for Z = 12 is not surprising. But the agreement is also very good for the neighbouring element Z = 11 and for the elements Z = 52, Z = 55, Z = 66 and Z = 79 which are of intermediate and heavy atomic numbers. For these latter elements, relativistic effects cannot be neglected. The factor (1 + aZ 2 ) with the weighted averaged values a for a as taken in table 1 according to the relativistic calculations by Asaad [6] seems to be justified. Now we return to comparison of results for other values of Z. For Z = 10, a neighbouring element to the ones used for adjustment of A,, we see that the theoretical values for all the measured line energies are higher than the experimental results by from 3 to 6 eV. On the other hand, for Z = 23, 26, 29, 32 and 38, our theoretical values are lower than the measured ones. The strange thing is that, for these elements, the measured values (with errors of measurement taken into consideration) can be deduced from our theoretical values by adding 4, 6, 22, 20, --16 eV.
This means that the calculated separations between the lines in the K-LL spectrum agree remarkably with experiment. Also it may indicate a discrepancy in calibrating the experimental findings (either in Auger Spectra, or in the electron binding energies used in our semi-empirical treatment) or omission of a factor in the theoretical treatme& which is responsible for such a systematic deviation (e. g., work function, effect of electrons outside the K and L shells, contact interaction (( see [23] >>, parameters other than A and so on). Actually it is surprising to get such agreeable results with only one parameter A, to be adjusted, and with that one parameter being adjusted for only one element, to yield agreeable results for other elements. Calculations with numerical wave functions obtained by the Hartree-Fock-Slater self-consistent field method [24] may even show that A for F0(2 S, 2 S), F0(2 S, 2 p) & F0(2 p, 2 p) should be taken smaller than the values obtained from hydrogenic radial wave functions.
